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(57)Abstract 

PROBLEM TO BE SOLVED: To permit the deviation 
amount of a frame, timings in respective base stations 
and a reference station to be within a permission range 
by executing a frame synchronization processing based 
on the deviation amount of the frame timings between a 
self station and a reference station and also adding the 
deviation amount of the frame timings of the both 
stations to a control signal so as to transmit it. 
SOLUTION: The number of deviation bits between the 
frame timing of the self station and that of the reference 
station is calculated based on the control signal 
outputted from the reference station (S3). Then, it is 
discriminated whether or not the deviation bit number 
exceeds the number of permission bits (S4). When the 
deviation bit number exceeds the permission bit number, 
the frame timing of the self station is permitted to 
coincide with that of the reference station and, after 
that, the number of the deviation bits between the self 
station and the reference station is added to the control 

signal so as to be transmitted (S5 and S6). In the meantime, unless the deviation bit number 
exceeds the permission bit number, the calculated number of the deviation bits in the frame 
timings between the self station and the reference station is added to the control signal so as 
to be transmitted (6). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] . 

[Claim 1] In the base station group set as the object of frame synchronization, hierarchical 
relationship is beforehand defined by making a predetermined base station into the criteria 
station which is the top layer. Each base station In the frame synchronization approach between 
base stations of the TDMA mobile communications which perform frame synchronization 
processing based on the control signal from the synchronization place base station which is 
moreover a base station of a court rank layer While the base station whose synchronization 
place base station is a criteria station performs frame synchronization processing based on the 
amount of gaps of the frame timing of a local station and a criteria station Add the amount of 
gaps of the frame timing of the local station after synchronous processing, and a criteria station 
to a control signal, send it out, and the base station whose synchronization place base station is 
except a criteria station It is based on the amount of gaps of the frame timing of a local station 
and a synchronization place base station, and the amount of gaps of the frame timing of a 
synchronization place base station and a criteria station. While computing the amount of gaps of 
the frame timing of a local station and a criteria station and performing frame synchronization 
processing based on the amount of gaps of the frame timing of the local station and criteria 
station which were obtained The frame synchronization approach between base stations of the 
TDMA mobile communications characterized by adding and sending out the amount of gaps of 
the frame timing of the local station after synchronous processing, and a criteria station to a 
control signal. 

[Claim 2] Frame synchronization processing is the frame synchronization approach between base 
stations of the TDMA mobile communications according to claim 1 which are the processing 
which makes the frame timing of a local station in agreement with the frame timing of a 
synchronization place base station, or are the processing which makes the frame timing of a 
local station in agreement with the frame timing of a criteria station only when the amount of 
gaps of the frame timing of a local station and a criteria station has crossed tolerance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the frame synchronization approach between 

base stations of TDMA mobile communications. 

[0002] 

[Description of the Prior Art] In PHS (Personal Handy-phone System), four-channel multiplex 
multi-carrier TDMA (Time Division Multiple Access) / TDD (Time Division Duplex) method is 
adopted as a transmission system. A TD MA/TDD method is a method which carries out time 
sharing of the radio frequency, assigns a message person a specific time zone (slot), and 
communicates by the assigned slot. 

[0003] By this method, as shown in drawing 2 , the digital signal on one electric-wave carrier is 
divided into the frame (TDMA frame) for per [ every ] 5ms. Moreover, one frame is divided into 
eight slots (625 microseconds). And 4 slot **1U - **4U is assigned for assigning 4 slot **1D - 
**4D for getting down (base station -> terminal), and going up (terminal -> base station). 
[0004] Among eight slots, it is assigned as an object for the control channels going up and for 
transmitting and receiving one slot of control signals at a time by getting down, and other six 
slots are assigned as an object for the communication channels for transmitting and receiving a 
sound signal. 

[0005] In the present PHS service, it is 1 time of a rate and the control signal is transmitted to 
the terminal from the base station at 100ms. That is, whenever 20 TDMA frames are transmitted, 
the control signal is sent to the terminal from the base station by one slot which gets down and 
is assigned as an object for control channels. 

[0006] In order that a TD MA/TDD method may use it, carrying out time sharing of the one radio 
frequency band, it is necessary for frame timing (timing which carries out time sharing of the 
radio frequency band) to be in agreement between each base station so that each signal may not 
lap. When frame timing is not in agreement between each base station, the control signal 
transmitted from each base station collides, and there is a possibility that it may become 
impossible to set up a speech path with a terminal in these base stations. 

[0007] Moreover, when frame synchronization is not taken and those base stations choose the 

frequency band same as a frequency band for a message among adjoining base stations (when 

frame timing is not in agreement), in the frequency band, the wireless section below the slot 

length which cannot use it occurs, and a frequency utilization factor falls. 

[0008] Therefore, in the mobile communications of a TDMA/TDD method, it is necessary to 

synchronize the TDMA frame timing of each base station. 

[0009] 

[Problem(s) to be Solved by the Invention] Then, how to synchronize the frame timing of a base 
station hierarchical can be considered. For example, as shown in drawin g 3 , when the base 
station is arranged, the 1st base station A1 is made into the criteria office of the maximum upper 
layer, and the 2nd and 3rd base stations A2 and A3 are made into the lower layer base station of 
the 1st base station, make 4th base station A4 into the lower layer base station of the 2nd base 
station A2, and let 5th base station A5 be the base station of a 3rd base station A3 lower layer. 
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[0010] And each base station performs frame synchronization processing between the base 
stations of the one upper layer. That is, 5th base station A5 doubles the frame timing of a local 
station with the frame timing of 3rd base station A3, when the frame timing of a local station is 
compared with the frame timing of 3rd base station A3 of the one upper layer and both frame 
timing is shifted more than tolerance. 

[0011] 3rd base station A3 doubles the frame timing of a local station with the frame timing of 
the 1st base station A1, when the frame timing of a local station is compared with the frame 
timing of the 1st base station A1 of the one upper layer and both frame timing is shifted more 
than tolerance. 

[0012] 4th base station A4 doubles the frame timing of a local station with the frame timing of 
the 2nd base station A2, when the frame timing of a local station is compared with the frame 
timing of the 2nd base station A2 of the one upper layer and both frame timing is shifted more 
than tolerance. 

[0013] The 2nd base station A2 doubles the frame timing of a local station with the frame timing 
of the 1st base station A1, when the frame timing of a local station is compared with the frame 
timing of the 1st base station A1 of the one upper layer and both frame timing is shifted more 
than tolerance. 

[0014] By the way, although the frame timing of the base station of the frame timing of the base 
station of arbitration and the base station which the hierarchy on one of them has, and the 
above-mentioned arbitration, and the base station which the hierarchy under one of them has is 
in tolerance when such frame synchronization is performed The frame timing of the base station 
which the hierarchy on one has to the base station of the above-mentioned arbitration, and the 
base station which the hierarchy under one has to the base station of the above-mentioned 
arbitration may become the outside of tolerance. 

[0015] for example, when the tolerance of a gap of frame timing is **6 bits and the frame timing 
of the 1st the 5th base station A1 - A5 shows drawing 4 The frame timing between the 1st base 
station A1 and the 2nd base station A2, the frame timing between the 1st base station A1 and 
3rd base station A3, The frame timing between the 2nd base station A2 and 4th base station A4 
and the frame timing between 3rd base station A3 and 5th base station A5 are tolerance, 
respectively. 

[0016] However, the frame timing between the 1st base station A1 and 4th base station A4 and 
the frame timing between the 1st base station A1 and 5th base station A5 become the outside 
of tolerance. 

[0017] This invention aims at offering the frame synchronization approach between base stations 
of the TDMA mobile communications which can make tolerance the amount of gaps of the frame 
timing of each base station and the frame timing of a criteria office in hierarchical relationship. 
[0018] 

[Means for Solving the Problem] The frame synchronization approach between base stations of 
the TDMA mobile communications by this invention In the base station group set as the object 
of frame synchronization, hierarchical relationship is beforehand defined by making a 
predetermined base station into the criteria station which is the top layer. Each base station In 
the frame synchronization approach between base stations of the TDMA mobile communications 
which perform frame synchronization processing based on the control signal from the 
synchronization place base station which is moreover a base station of a court rank layer While 
the base station whose synchronization place base station is a criteria station performs frame 
synchronization processing based on the amount of gaps of the frame timing of a local station 
and a criteria station Add the amount of gaps of the frame timing of the local station after 
synchronous processing, and a criteria station to a control signal, send it out, and the base 
station whose synchronization place base station is except a criteria station It is based on the 
amount of gaps of the frame timing of a local station and a synchronization place base station, 
and the amount of gaps of the frame timing of a synchronization place base station and a criteria 
station. While computing the amount of gaps of the frame timing of a local station and a criteria 
station and performing frame synchronization processing based on the amount of gaps of the 
frame timing of the local station and criteria station which were obtained It is characterized by 
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adding and sending out the amount of gaps of the frame timing of the local station after 
synchronous processing, and a criteria station to a control signal. 

[0019] the processing which makes the frame timing of frame synchronization processing of a 
local station specifically correspond with the frame timing of a synchronization place base 
station only when the amount of gaps of the frame timing of a local station and a criteria station 
has crossed tolerance — or it is the processing which makes the frame timing of a local station 
in agreement with the frame timing of a criteria station. 
[0020] 

[Embodiment of the Invention] Hereafter, with reference to drawing 1 , the gestalt of operation 
at the time of applying this invention to a PHS system is explained. 

[0021] As the base station group by which frame synchronization is taken is shown in drawin g 3 , 
hierarchical relation shall be set up beforehand. 

[0022] Each base station performs frame synchronization processing by making the base station 
of the one upper layer into a synchronization place base station. The recognition signal (base 
station recognition signal) showing a local station is included in the control signal outputted from 
each base station. Moreover, with the gestalt of this operation, the gap number of bits of the 
frame timing of a local station and a criteria station is added to the control signal outputted from 
each base station. 

[0023] Drawin g 1 shows the frame synchronization procedure performed by each base station. 
[0024] When a local station is a criteria station, it shifts to YES) and step 6 at the (step 1, and 
the gap number of bits with the frame timing of a criteria station is added and transmitted to a 
control signal. In this case, since a local station is a criteria station, the gap number of bits of 
the frame timing of a local station and a criteria station is set to 0. 

[0025] When not a criteria station (it is NO at step 1) but a synchronization place base station is 
[ a local station ] a criteria station and the base station of YES), i.e., one upper layer of a local 
station, is a criteria station at the (step 2, based on the control signal outputted from a criteria 
station, the gap number of bits of the frame timing of a local station and the frame timing of a 
criteria station is computed (step 3). The received control signal is judged based on the base 
station identification number by which it is included in the control signal whether it is a control 
signal from a criteria station. 

[0026] And it is distinguished whether the gap number of bits is over the permission number of 
bits (step 4). When the gap number of bits is over the permission number of bits, the frame 
timing of a local station is made in agreement by the frame timing of a criteria station (step 5). 
[0027] Then, it shifts to step 6, and the gap number of bits with the frame timing of a local 
station and a criteria station is added and transmitted to a control signal. In this case, the gap 
number of bits of the frame timing of a local station and a criteria station is set to 0. 
[0028] In step 4, when the gap number of bits is not over the permission number of bits, it shifts 
to step 6, and the gap number of bits of the frame timing of the local station and criteria station 
which were computed at the above-mentioned step 3 is added and transmitted to a control 
signal. 

[0029] the case where a local station is not [ not a criteria station (it is NO at step 1) but a 
synchronization place base station ] a criteria station — ( — step 2 — NO), i.e., a local station, - 
- a criteria station — not but — and when the base station of one upper layer of a local station 
is not a criteria station, based on the control signal outputted from a synchronization place base 
station, the gap number of bits of the frame timing of the frame timing of a local station and a 
synchronization place base station is computed (step 7). 

[0030] And based on the gap number of bits of the frame timing of the local station and 
synchronization place base station which were obtained, and the gap number of bits of the frame 
timing of the synchronization place base station and criteria station which are contained in the 
control signal from the synchronization place base station, the gap number of bits of the frame 
timing of a local station and a criteria station is computed (step 8). 

[0031] Next, it is distinguished whether the gap number of bits of the frame timing of the local 
station and criteria station which were obtained is over the permission number of bits (step 9). 
When the gap number of bits of the frame timing of a local station and a criteria station is over 
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the permission number of bits, the frame timing of a local station is made in agreement by the 
frame timing of a synchronization place base station (step 10). Then, it shifts to step 11, and the 
gap number of bits with the frame timing of a local station and a criteria station is added and 
transmitted to a control signal. In this case, the gap number of bits of the frame timing of a local 
station and a criteria station becomes equal to the gap number of bits of the frame timing of a 
synchronization place base station and a criteria station. 

[0032] In step 9, when the gap number of bits of the frame timing of the local station and criteria 
station which were obtained was not over the permission number of bits and it is distinguished, it 
shifts to step 11, and the gap number of bits of the frame timing of the local station and criteria 
station which were computed at the above-mentioned step 8 is added and transmitted to a 
control signal. 

[0033] According to the gestalt of the above-mentioned implementation, the gap number of bits 
between the frame timing of each base station in hierarchical relationship and the frame timing 
of a criteria office can be made below into the permission number of bits. In addition, although 
the frame timing of a local station is made in agreement by the frame timing of a synchronization 
place base station, it is not restricted to this but the frame timing of a local station may be made 
in agreement at the above-mentioned step 10 by the frame timing of a criteria station. 
[Effect of the Invention] According to this invention, the amount of gaps in hierarchical 
relationship which it is between the frame timing of a base station and the frame timing of a 
criteria office respectively can be carried out into tolerance. 



[Translation done.] 
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